Clark's nutcrackers, Nucifraga columbiana, store thousands of pine seeds during the autumn and retrieve them throughout the winter. It has been shown that these birds are able to use visual cues to relocate hidden food in the laboratory. In this set of experiments, we trained three groups of Clark's nutcrackers to find a hidden food goal that was placed in the same spatial location relative to the testing room. During training, the location of two local cues in relation to the goal differed between the three groups. Group 1 learned the task with the cues closest to the goal, group 2 with the cues further from the goal, and group 3 with the cues furthest from the goal. To test whether the proximity of these two local cues to the goal affected how spatial information was used, we manipulated local and global information in a series of experiments. Results indicated that local cues were more important sources of spatial information for group 1, whereas global cues seemed to be used more by birds in groups 2 and 3. These findings suggest that the proximity of visual cues lead to overshadowing of other sources of spatial information surrounding the goal.
An individual Clark's nutcracker, Nucifraga columbiana, stores up to 33 000 pine seeds in thousands of cache sites during the autumn months. These seeds constitute the bulk of their winter diet and are also fed to nestlings in the spring (Vander Wall 1990) . In the laboratory, it has been demonstrated that nutcrackers are able to remember the spatial location of each cache they make (Kamil & Balda 1985) and are able to use spatial information from landmarks in locating a cache or hidden goal (Vander Wall 1982; Balda & Turek 1984; Basil 1993) . Therefore, the use of landmarks is thought to be the critical means by which these birds are able to code spatial information about a cache site and retrieve this information at a later time for accurate recovery of the cache in the field.
We have previously investigated how Clark's nutcrackers use two different types of landmarks while searching for a hidden goal: local and global cues (Gould-Beierle & Kamil 1996) . In our laboratory setting, a local cue is defined as any landmark that is relatively close to the hidden goal (0-100 cm) and, generally, is part of the configuration on the floor of the room that is deliberately placed around the goal. A global cue is defined either as any landmark remote from the hidden goal (100 cm and beyond), or as a landmark that is part of the configuration of the room's walls and geometric shape. Previously, we carried out a set of experiments in a room in which we placed an experimental tray filled with wood chips. Local cues were located within the tray and global cues were external to the tray. The results from that study suggested that nutcrackers could learn to use local cues to find a hidden goal when those cues were in a predictable spatial relationship with global cues. When a local cue was moved out of alignment with other cues, a shift parallel to the edge of the tray resulted in a significant shift in searching while a shift perpendicular to the edge did not. The birds were also able to maintain a high degree of accuracy in the absence of reliable global or local information.
Two other important ideas emerged from the results of Gould-Beierle & Kamil (1996) . First, a local cylindrical cue within the tray seemed to be more salient in the task of locating the goal than cues derived from the tray itself (e.g. the edges, corners, etc.). However, the nearest edge of the tray may have had some influence when both local and global cues were available. Second, these birds can use information from global cues with a high degree of accuracy, even when they are initially trained with local information close to the goal. The experimental design of Gould-Beierle & Kamil (1996) did not allow the importance of edge cues versus other local cues to be tested directly, nor did it investigate how the location of local landmarks during training affects the use of global information. To expand on these two ideas, we designed the current set of experiments to investigate the importance of local landmarks, edges and global cues in more detail
